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Abstract 
In 2009, the capacity utilization and profit margin were 76% and 2.43% respectably in steel industry. The profit 
margin is lower caused by the lower capacity utilization. Balance between production and sale is one key means to 
develop steel industry healthily and improve the profit margin. Different from other data analysis models, MSAD use 
historical production data of industry to predict the output in specified period. It prefers to analysis the development 
of industry and corresponding demand trends, and to predict the “Effective Demand” in the future. Based on the 
theory of MSAD, “Effective Demand Created by Consumer”, in 2015, there are 739.86 million tons to 740.95 million 
tons steel demand in domestic market and 50 million tons steel demand in international market. Two scenarios, the 
overcapacity scenario and the constant capacity scenario, were designed based on steel capacity in 2011. Analyzing 
the result of research, in the constant capacity scenario, the capacity utilization is 84.43%. In the overcapacity 
scenario, when the capacity growth with growth rate 1.36% per year, the capacity utilization would be 80%. The 
studies also analyze the harm of overcapacity, and propose the development strategies to maintain industry healthy 
without overcapacity. Therefore, the study could provide some reasonable and proper references for the planners 
about how to develop steel industry healthily. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction 
In 2010, the output of crude steel in China was 626.654 million tons (accounting for 44.3% of global 
output of crude steel). For the healthy development of steel industry, it is important to maintain the 
balance between supply sides and demand sides [1].
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The basic forecasting methods of socio-economic production include data analysis method, 
comparative analysis method, and market-oriented analysis method [2]-[6]. In various data analysis models, 
the relevant historical data are vital to make linear or nonlinear analysis for the forecasting of production 
trends [2]-[3]. Comparative analysis methods usually is used to analyze the development trends of various 
industry, to analyze the development roadmap of other similar or more advanced industries, to analyze the 
characteristics of related industries,  and to calculate how much the affections, and the results of 
comparing predictions can be get [4]. Market-oriented analysis methods usually are used to study on the 
development of downstream industries to get information about the impact on the changeable trend in 
demand [5]-[6].
According to the methods mentioned, the Model for Steel Analysis of Demand (MSAD) is proposed in 
this paper. In the MSAD, the major demand industries of steel are divided into 8 subsectors. These 
subsectors can be analyzed individually, and then, the analytical results were used to predicate the total 
demand. In order to run the MSAD, the 2011 year is stetted as the reference period, and two scenarios are 
designed (constant capacity scenario, overcapacity scenario). From the analysis results of MSAD, we can 
get some information about capacity utilization when the capacity is kept stable, the lowest speed of 
capacity expand, the problems of overcapacity and how to resolve these question. Therefore, the study 
could provide some reasonable and proper references for the planners how to develop steel industry 
healthily.
2. the MSAD principle  and its application  
2.1. Mathematical model 
The downstream industries of steel industry mainly include construction industry, petroleum and 
petrochemical industry, machinery manufacturing, automobile manufacturing, shipbuilding, container 
manufacturing, appliance manufacturing, and others industry. In the MSAD, there are two main parts: 
subsectors analysis part and subsectors aggregate part. According to the theoretical “effective demand 
springs from the terminal consumers”, reference to the relevant literature, the steel consumption in 
various industry can be predicated. In the subsectors analysis part, the steel consumption can be predicted 
based on the history data of industries. In subsectors aggregate part, the total demand for steel will be 
calculated base on the data in subsectors analysis part.
In subsectors analysis part: 
i i i i' ' ' / 'D GDP D GDPβ= × ×（ ）       (1) 
' (1 )nGDP GDP α= × +         (2) 
i i i i'/ ' /D GDP D GDP= ×∂（ ）         (3) 
In subsectors aggregate part: 
n
i
i 1
'SD D
=
= ∑          (4) 
The consumption can be calculated by formula (5) 
D O I E= + −          (5) 
In the model, i 'D  is refers to the steel demand for the i th industry in the specified period; iD  is refers 
to the steel demand for the i th industry in the reference period; 'GDP and GDP  refer to the GDP in the 
specified period and reference period respectively; i 'GDP  and iGDP  refer to the industry value-added in 
the specified period and reference period; i 'β  refers to the proportion which the GDP of the i th industry 
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account for the total GDP in specified period; ∂  is refer to the intensity ratio of steel consumption; The 
α and n refer to the average annual GDP growth rate and period’s length respectively; SD  is refer to the 
total steel demand; C , O , I  and E  refer to the apparent consumption, production, imports amount and 
exports amount respectively.
2.2. The downstream industries analysis of steel industry 
2.2.1. Construction industry 
As an important industry in Chinese economy, the construction industry consume 306.2 million tons 
steel in 2010. The consumption is account for 50.77% of total apparent consumption in China.  But its 
industrial added value is 2645.1 billion Yuan, only account for 6.65% of Chinese GDP in 2010. In China, 
with the rapid development of industrialization and urbanization, the scale of the fixed assets investment 
and infrastructure manufacturing are still larger. As the result, the steel demand will increased steady for a 
long time [7]. Based on the forecasting by China IRA, the steel consumption will reach at 380 million tons 
in 2015 (Assume, the average annual growth rate is 4.4%). Moreover, in the real estate sector, 240 million 
tons steel will be consumed (Assume, the average annual growth rate is 4.4%). And, 50 million tons steel 
will be used to construct urban infrastructure (Assume, the average annual growth rate is 8.9%). [8]
2.2.2. Machinery manufacturing industry 
The steel consumption in Mechanical manufacturing is 99.76 million tons, account for 16.55% of the 
total consumption in 2010. According to the statement of China Machinery Industry Federation, the 
industrial added value in the mechanical industry is account for 9% of Chinese GDP in 2010. The data in 
Table (1) is from Mysteel.com and references [9-11].  
Tab1: Consumption ratio for steel in major years 
years Apparent consumption 
(million tons) 
Steel for mechanical manufacturing 
(million tons) 
Proportion
(%) 
2003 240.16 31.63 13.17 
2008 450.20 81.04 18.00 
2010 602.70 99.76 16.55 
Integrating the calculation formula (1)-(3), the steel demand in the specified period can be calculated 
by the demand in the reference period and the average annual growth rate of industry added value. The 
formula can be expressed as: 
i i' (1 )
nD Dα= + × ×∂         (6) 
In the “Twelfth Five-year Planning", the industry added value in mechanical industry will increase 
with the annual growth rate 12%. Assume, the steel consumption per 10000 Yuan GDP will decrease 
15% in five years, the intensity ratio of steel consumption is 0.75, and the total steel demand in machinery 
industry will be 149.43 million tons in 2015.  
2.2.3. Automobile manufacturing industry 
According to the type of automobile, the weight of the steel and iron materials is account for 65% ~ 
85% (average 75%) of the total weight. So, the weight of steel is account for 51%-65 %( average 58%) of 
the weight of car [13]. Mr. Jia Liang-qun, Mysteel chief analyst, predicated that China automobile industry 
will need 55 million tons of steel and iron in 2015 according to the growth rate of the fixed asset 
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investment, and the relationship between the GDP growth rate and the growth rate of steel consumption. 
So, the total steel demand in automobile manufacturing industry will reach 42.5 million tons in 2015.  
2.2.4. Appliance manufacturing industry 
In appliance manufacturing industry, the total steel consumption has reached 2.1% in 2009.  The 
average annual growth rate of appliance manufacturing industry will reach 8% to 9% according to the 
“the Eleven Five-Year Planning in Appliance Manufacturing Industry” published by China Household 
Electrical Appliances Association. There are some new challenge and chance in “Twelfth Five-Year 
Guideline”. If the steel consumption per 10000 Yuan industry added value is same with it in “the Eleven 
Five-Year Planning”, the steel demand in appliance manufacturing industry industry is 23.14-24.23 
million tons [14].
According to the formulas (1)-(3), the steel demand in the specified period can be calculated by 
formula (7).  Where, iD is the steel demand in the reference period and α is the annual growth rate of 
GDP. 
i i' (1 )
nD Dα= + ×          (7) 
2.2.5. Shipbuilding industry 
According to the statement from China Shipbuilding Industry Association, the capacity of China 
Shipbuilding was 28.81 million DWT in 2008, about 10.355 million tons steel consumption. In 2015, 
there will be 73 million DWT which means there will be 26.28 million tons steel demand in shipbuilding 
industry [15].
2.2.6. Petroleum and petrochemical industry 
In reference [16], the annual growth rate in Petroleum and petrochemical industry will be more than 
10%. In 2010, the total steel consumption is about 7.02 million tons, and it will reach 11.31 million tons 
in 2015. 
2.2.7. Container manufacturing industry 
According to the industry analysis report in 2011 published by China ISA, in next 5 years, the growth 
of steel consumption will be greatest in container manufacturing industry. The average annual growth rate 
will reach 33.2%, and the increased volume of steel consumption will be 5.2 million tons per year. 
2.2.8. Others industry 
In the reference [17], the CGE model (Computable General Equilibrium Model) was used to forecast 
the China economic growth. In the “Twelfth Five-Year Guideline”, the GDP growth rate will maintain at 
7.0% considering the slow recovery of world economic, the growing of trade protection, improving of 
international energy prices and other relevant factors. It is a reasonable to assume that the ∂ =1 and the 
growth trend of added value in other industries is similar to the growth trend of GDP. 
According to formulas (1)-(3), the steel demand in the specified period can be express by the steel 
demand in the reference period and the growth rate of GDP. 
i i' (1 )
nD Dα= + ×          (8) 
In 2010, 72.75 million tons steel has been consumed in the other industry, account for 9.7% of total 
demand of steel. Based on the formula (8), the consumption of steel will reach 102.00 million tons in 
2015. In the subsectors aggregate part, the total domestic demand will reach 739.86-740.95 million tons 
in 2015. Total steel demand in construction industry (the biggest segment) would maintain at a high level 
(around 50%) in 2015. In shipbuilding industry, the growth rate of steel consumption is highest (the 
average annual growth rate is about 33.2%). 
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3. A application case of  MSAD 
The total production capacity for steel was 0.768 billion tons in 2010. The new production capacity for 
iron will be 64.59 million tons in 2011 (where, production capacity of steel will be 61.36 million tons). 
According to the planning of steel industry in 2011-2015 periods, the converter and electric furnace 
enterprise whose capacity less than 30 tons in daily will be closed. So, 27.94 million tons steel capacity 
and 31.22 million tons iron capacity will be closed. Therefore, in 2011, the total capacity will reach 
771.76 million tons in steel industry.  
Setting a constant capacity scenario (assuming the production capacity for steel in 2015 is the same as 
that in 2011). According to the output ratio between crude steel and steel in 2009(82.44%), there will be 
610.394 million tons demand for crude steel in 2015. With the development of the technology, steel 
demand in domestic market will increase, and the net exports will be likely to reach 50 million tons in 
2015. As the result, there will be 651.6143 million tons steel demand, and the steel overcapacity will 
reach 120.1457 million tons, and the capacity utilization will be 84.43%. So, the steel industry will be in a 
healthy development stage. 
Setting an overcapacity scenario (assuming the capacity utilization is 80% in 2015, the reference 
scenario is the capacity utilization in 2010).The steel industry will be overcapacity in 2015. The total steel 
capacity will be 814.5179 million tons (assuming the expansion rate is 1.36%). For the overcapacity, the 
steel companies will rely on price war to improve their competition, which lead to lower profit, lower 
technology level, and higher competition pressure in domestic and international markets. Therefore, the 
companies will dependent obsessively on the price war, and the industry would fall into completely the 
malignant stage of development. 
In the overcapacity scenario, it is necessary to maintain the capacity balance both supply and demand 
sides. In the supply side, it’s key to improve the building standard of new production line and further 
eliminate the backward production capacity through the macro-control means. In the demand side, the 
local government should expand the proportion of steel structure in the construction industry. In China, 
steel construction is still in the initial stage of development. It is account for 4% of crude production, but 
it is 10% in the developed country. The proportion of the steel construction will be further expanded in 
the construction industry whose steel demand is largest. As the main industry, with the development of 
construction, the steel demand will be expand with the application proportion of steel structure is bigger. 
For the steel companies, it is very important to win the favor of more customers and markets by improve 
the quality steel and reduce cost by high-tech. Therefore, the R&D fund should be increased to improve 
the competitiveness of enterprises. Eventually, when industry increased is cause by growth of markets 
demand, the overcapacity and malignant of industry would not be aroused. 
4. Conclusion and development 
Through analyzing the steel demand in different industries with MSAD, the steel demand in domestic 
and international market will reach 740.405 million tons and 790.405 million tons respectively in 2015. In 
2015, to maintain stable of production capacity, the steel capacity utilization will reach 84.43% in China. 
Therefore, steel industry will be at a balance state between the supply and demand in China. With the 
average expansion growth rate, 1.36%, the capacity utilization will be just 80% in 2015.  
Overcapacity will affects the profit of steel enterprise, the technology level of steel industry, the 
market competition, and the health and stabilization of steel industry. For the healthy development of the 
steel industry, it is necessary to control the supply capacity and extend the demand. 
In the future, the demand for all kinds of steel will be analyzed in different industries and how to adjust 
the production structure will be study. Moreover, it will be analyzed that the economic and environmental 
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benefits (the influence of technology innovation on industry carbon emissions) which is coming from the 
adjustment of production structure and industry structure. Therefore, the study would provide some 
reasonable references for the planners about how to adjust the industry and production structure. 
References 
[1] He Dan, Zhang Meng. Research for China Steel Industry development. China Economic & Trade Herald,2010, 13:22-26. 
[2] Li Cheng-jun, Chen Guo-fang, Shi Xiao-Fang. Grain Yield Forecasting Based on Grey Multivariable Linear Regression. 
Journal of Anhui Agricultural Sciences, 2010, 38(16):8281-8282. 
[3] Yuan Quan,Hu Yun-cai, Sun Yong-ji.Application and research for the prediction method based on BP Neural Network 
Model. System Sciences and Comprehensive Studies in Agriculture. 1998,14(4):261～263. 
[4] Wen Ke-qing. 2006～2020 Forecast for China's Iron Ore Imports . Port Economy, 2006,5:46-49. 
[5] Tong He-feng, Cui Yuan-sheng, Qu Wei-shuang. System Dynamic Scenarios Analysis of CO2 Emissions of China's Cement 
Industry. China Soft Science, 2010,(6):470-450. 
[6] Wei Bao-ren, Ba Mutianhaoshi. Scene analysis of steel capacity demand for energy and carbon dioxide let in China. Energy 
For Metallurgical Industry,Vol.24,No.6,2005:3-6. 
[7] Countermeasures for Steel Industry Overcapacity. China Economic & Trade Herald, No.3,2010:20-21. 
[8] Yuan Quan,Hu Yun-cai, Sun Yong-ji.Application and research for the prediction method based on BP Neural Network 
Model.System Sciences and Comprehensive Studies in Agriculture. 1998,14(4):261～263. 
[9] Wen Ke-qing. 2006-2020 Forecast for China's Iron Ore Imports.  Port Economy. 2006,5:46-49. 
[10] Tong He-feng, Cui Yuan-sheng, Qu Wei-shuang. System Dynamic Scenarios Analysis of CO2 Emissions of China's 
Cement Industry. China Soft Science, 2010,3::470-450. 
[11] Wei Bao-ren, Ba Mutianhaoshi. Scene analysis of steel capacity demand for energy and carbon dioxide let in China. Energy 
For Metallurgical Industry, 2005,24(6):3-6. 
[12] Yang  Zhong-min. Steel for construction product and technology development trends. Steel,2005,  44(11):1- 6. 
[13] Hiroyuki Watanabe. Automobile and steel. Tokyo Publishing Inc; 19cm 116 pages :1-3 
[14] China Household Electrical Appliances Aassociation. Suggestion for China Household Electrical Appliances Industry's 
Development in "12th Five years" period. Beijing:CHEAA,2010:1-7. 
[15] China Association of the National Shipbuilding Industry. 2008 Economic analysis report of Shipbuilding 
Industry.Beijing:CANSI,2009:1-5.
[16] Bai Yi.The Problems and Suggestions of Petroleum and Chemical Industry's Development in "12th Five Years" 
Period.Chemical Industry, 2009,27(11):1-9. 
[17] Li Shan-tong. Forecast of economic growth from “12th Five Year” to 2030 .Review of Economic Research,2010,43: 2-27. 
